I. INTRODUCTION
In spite of extensive investigations on the hole doped, Mn 3+ : t ) compounds whose resistivity (ρ) becomes insensitive to a fixed external magnetic field as size of the rare earth ion decreases 1,2 , a large magnetoresistance independent of the rare earth ion is observed in the electron doped manganites 3-5 .
3. Magnetization of the electron doped compounds for 0.85 < x < 1 surprisingly increases below T N 3-5,8 whose origin is attributed to the formation of ferromagnetic clusters and their growth with x in the G-type antiferromagnetic background although canted antiferromagnetic structure for certain x value cannot be completely ruled out 9, 8, 11, 10 . Interestingly ρ also exhibits a maximum around T N in compounds (x = 0.97-0.88) which have higher 
II. EXPERMENT
We measured magnetization of polycrystalline samples of Ca x Sm 1−x MnO 3 (x = 0.85, 0.8) using a commercial vibrating sample magnetometer up to 12 T and zero field four probe resistivity was also measured in the temperature range 5K <T <300 K. The structural characterization of our samples was already reported 13, 14 . Linear thermal expansion (∆L/L) in zero magnetic field was measured for 20 K <T <300 K using the strain gauge technique. The We were able to fit the data using the relation ρ(T) = ρ 0 T 1.5 exp(E a /k B T) with E a = 0.017
eV and E a = 0.023 eV. With increasing content of the the rare earth ion, T min shifts to much higher temperatures 
IV. DISCUSSION
Now we turn attention to the origin of the volume contraction under a magnetic field. The paramagnetic to C-type AF transition in the electron doped compounds under investigation is accompanied by orthorhombic (P nma) -monoclinic (P2 1 /m) structural transition 13 . The C-type antiferromagnetism is coupled to polarization of the d z 2 −r 2 orbitals of Mn 3+ sites along the c-axis 13 . The x = 0.85 composition exhibits multiple phase separation. It was found that about 9 % of the G-AF phase in Pnma structure also coexists with the Cphase (P2 1 /m structure) at 10 K in zero field in x = 0.85. In addition, a third phase which is ferromagnetic also appears to be present in x = 0.85 9 . But the volume fraction of the ferromagnetic phase is extremely sensitive to sample preparation 19 . The ferromagnetic phase is in Pnma structure, if one extrapolates the trend seen in x = 0.9 compound 10 .
When H is increased from 0 T, the magnetic contribution due to domain wall displacement in ferromagnetic phase dominates at low fields. As H increases further above 5 T at 12 K, a metamagnetic transition takes place and a portion of the C-AF phase is converted into a ferromagnetic phase. Since, the magnetic moment does not saturate even at the highest field of 12 T, ferromagnetic phase and antiferromagnetic phase coexists in between 4 T and 12 T at 12 K. Because of the strong coupling between the C-type AF and d z 2 −r 2 orbitals, the destruction of the C-type AF is accompanied by disordering of d z 2 −r 2 which drives P 2 1 /m to P nma structural transition. Since the P2 1 /m phase higher volume than the P nma phase, the field induced monoclinic to orthorhommbic transition leads to a volume 8 contraction as seen in the magnetostriction data (Fig. 2(c) ). If this is to true, we can expect to see an increase in the P nma phase fraction above at high fields. This is what indeed found in the neutron diffraction study 19 . While small angle neutron scattering study and elaborate powder neutron diffraction study in Ca 0.85 Sm 0.15 MnO 3 will be published by some of us elsewhere 19 , we show the result most relevant to this work. Fig. 4 shows the schematic diagram of the nuclear phases of x = 0.85 at 100 K in absence of a magnetic field and in presence of H = 6 T. The P 2 1 /m phase (C-AF) which is 91 % at 0 T reduces to 44 % at 6 T and correspondingly the P nma phase (G-AF) increases from 9 % at 0 T to 56 % at 6 T. A large ferromagnetic component of = 1.7 µ B is also found in the P nma phase 19 . We believe that similar field induced structural transition also takes place in x = 0.8 compound. field which has been suggested to structural transition (P 2 1 /m to P nma ) under a field.
The driving factor for this structural transition is the strong coupling between the C-type antiferromagnetic order and the d 3z 2 −r 2 orbital order. The field induced structural transition in x = 0.85 compound is supported by neutron diffraction study. 
